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UNIVERSAL FILTER PLATE 

CROSS-REFERENCE RELATED APPLICATIONS 

This application is a Divisional patent application of U.S. 
patent application Ser. No. 10/838,588 ?led May 4, 2004, 
projected U.S. Pat. No. 7,658,886, Issue Date ofFeb. 9, 2010, 
Which is incorporated herein in it’s entirety. 

The present invention relates to a multiWell ?ltration plate. 
More particularly, it relates to a multiple Well ?ltration plate 
using inserts to provide various features and functions to the 
plate. 

BACKGROUND OF THE INVENTION 

The use of multiWell ?ltration plates is Well established in 
the life sciences. They have beenused among things as micro 
titer plates, cell groWth plates, drug candidate screening tools 
and high throughput systems for the recovery of DNA, RNA, 
SEQ products, proteins, peptides and the like. 
They all encompass the same basic design features. There 

is a plate having a series of tWo or more Wells, each Well 
having an open top and a open bottom that is essentially 
closed in some manner, except for an outlet and a ?lter posi 
tioned at or above the outlet and sealed in a manner such that 
all ?uid to ?ltered must pass through the ?lter before reaching 
the outlet. Typically a collection plate is positioned beloW the 
?ltration plate to collect the ?ltrate. 

These devices are of a feW basic designs. 
The ?rst being Where the Well bottom is open and a ?lter is 

sealed across the bottom of the Well to make a semipermeable 
outlet. Often an underdrain is attached beloW the ?lter and 
contains a series of spouts that direct the ?ltrate into the 
collection plate. See U.S. Pat. No. 4,902,481. 
A second version takes a bottom insert or short plate having 

a series of tWo or more Wells an open top and an essentially 
closed bottom except for an outlet and a top plate having a 
corresponding series of Wells having an open top and an open 
bottom and a ?lter piece positioned betWeen the tWo. The tWo 
plates are formed together into one integral unit be it by 
thermal bonding or by injection molding one of the plates to 
the other. See U.S. Pat. No. 4,948,442 or U.S. Pat. No. 6,391, 
241 . 

The third version is to form a single piece multiWell device 
having a series of tWo or more Wells having an open top and 
an at least partially to substantially closed bottom and insert 
ing a ?lter piece into each Well and securing it at or near the 
bottom by a separate ring such as a gasket (See U.S. Pat. No. 
5,116,496) or by heat sealing the ?lter to the bottom of the 
Well (See U.S. Pat. No. 6,309,605). 

All of these devices use some type of external pressure to 
cause the ?ltration, be it a positive pressure, generated by 
centrifugation or a positive pressure (higher than atmo 
spheric) applied to the top of the Wells or a vacuum applied to 
the bottom of the Wells beloW the outlet. 

These plates have typically been arranged in roWs and 
columns Where each roW and each column is parallel to the all 
the other roWs or columns respectively and perpendicular to 
the intervening columns and roWs respectively. 

SUMMARY OF THE INVENTION 

The present invention relates to a multiWell plate having a 
series of Wells, each Well having an inner bore, an open top 
and a bottom, the bottom being sealed With a liquid permeable 
?lter, and an insert contained Within the inner bore of each 
Well, each insert having an outer dimension the same or larger 
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2 
than that of the inner bore and a through bore of a dimension 
less than that of the outer dimension of the insert. The use of 
inserts alloWs one to take a standard one piece plate design 
With a heat sealed or otherWise bonded membrane and 
arrange for a universal plate format. The insert may act as a 
base for an extension plate that can be adhered, heat sealed or 
over'molded over the plate top and insert top to form deeper 
Well plates that can provide appropriate capacities for certain 
applications. The plate conforms to the Society of Biological 
Standards Microplate Standards currently in application as an 
ANSI standard. Additionally, the inserts may be con?gured to 
give one a different Well diameter (smaller, tapered, etc), to 
include various media such as chromatography resins, to 
include multiple layers of membrane, to control the sample 
volume to membrane and/or plastic surface area ratio, to 
control the liquid column height to volume ratio, and the like. 
A variety of inserts may be used in the same plate to create a 
minilab or diagnostic tool on a plate that is capable of sequen 
tially or non-sequentially conducting several steps of a pro 
cess on the same plate (e. g. ?lter, Wash, bind, elute, label, etc). 
The insert itself may act as an active component or surface 
that plays a principal or secondary role in the process (i.e. be 
coated, have material mixed or molded directly into it) or on 
the contrary be particularly inert to reduce non-speci?c 
effects such as non-speci?c binding of proteins to the device 
surfaces. 

It is an object of the present invention to provide a ?ltration 
device formed of a ?ltration plate containing tWo or more 
Wells, each Well having an open top and an essentially closed 
bottom forming an outlet to the Well, each Well having an 
inner bore formed of one or more sideWalls and a bottom 

surface and a ?lter permanently sealed to the bottom surface 
of each Well and an insert ?t into the inner bore of each Well, 
said insert having an outer dimension substantially the same 
or in some cases slightly larger than that of the inner bore 
dimension, a height substantially the same as the inner bore 
depth above the ?lter and having a through bore of a dimen 
sion less than that of the inner bore of the Well, the through 
bore having an open top and open bottom. 

It is another object of the present invention to provide a 
?ltration device having a plurality of Wells and an insert 
contained Within each of the Wells and an extension plate 
formed above the ?ltration plate, the extension plate contain 
ing a series of Wells equal in number and corresponding in 
position to the plurality of Wells of the ?ltration plate. 

It is a further object of the present invention to provide a 
?ltration device comprising a ?ltration plate containing tWo 
or more Wells, each Well having an open top and an essentially 
closed bottom forming an outlet to the Well, each Well having 
an inner bore formed of one or more sideWalls and a bottom 

surface and an insert ?t into the inner bore of each Well, said 
insert having an outer dimension substantially the same or 
bigger than that of the inner bore dimension, a height sub 
stantially the same as the inner bore depth above the ?lter and 
having a through bore of a dimension less than that of the 
inner bore of the Well, the through bore having an open top 
and open bottom and a ?lter permanently sealed to a surface 
of each insert. 

It is an additional object of the present invention to provide 
a ?ltration device comprising a ?ltration plate containing tWo 
or more Wells, each Well having an open top and an essentially 
closed bottom forming an outlet to the Well, each Well having 
an inner bore formed of one or more sideWalls and a bottom 

surface and an insert ?t into the inner bore of each Well, said 
insert having an outer dimension substantially the same or 
bigger than that of the inner bore dimension, a height sub 
stantially the same as the inner bore depth above the ?lter and 
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having a through bore of a dimension less than that of the 
inner bore of the Well, the through bore having an open top 
and open bottom and a ?lter permanently sealed to the bottom 
surface of each insert. 

It is another object of the present invention to provide a 
process of forming a multiWell ?ltration device comprising 
forming a ?ltration plate containing tWo or more Wells, each 
Well having an open top and an essentially closed bottom 
forming an outlet to each Well, each Well having an inner bore 
formed of one or more sideWalls and the bottom surface, 
inserting a ?lter into each Well and sealing the ?lter to the 
bottom of each Well With a process selected from the group 
consisting of heat bonding, vibration Welding and adhesives, 
inserting an insert into the inner bore of each Well, said insert 
having an outer dimension substantially the same as that of 
the inner bore dimension, a height substantially the same as 
the inner bore depth above the ?lter and having a through bore 
of a dimension less than that of the inner bore of the Well and 
the through bore having an open top and open bottom. 

It is another object of the present invention to provide a 
process of forming a multiWell ?ltration device comprising 
forming a ?ltration plate containing tWo or more Wells, each 
Well having an open top and an essentially closed bottom 
forming an outlet to each Well, each Well having an inner bore 
formed of one or more sideWalls and the bottom surface, 
inserting a ?lter into each Well and sealing the ?lter to the 
bottom of each Well With a process selected from the group 
consisting of heat bonding, vibration Welding and adhesives, 
inserting an insert into the inner bore of each Well, said insert 
having an outer dimension substantially the same or larger 
than that of the inner bore dimension, a height substantially 
the same as the inner bore depth above the ?lter and having a 
through bore of a dimension less than that of the inner bore of 
the Well, the through bore having an open top and open 
bottom and forming an extension plate on top of the ?ltration 
plate, the extension plate containing a series of tWo or more 
Wells equal in number and corresponding in position to the 
tWo or more Wells of the ?ltration plate. 

It is another object of the present invention to provide a 
process of forming a multiWell ?ltration device comprising 
forming a ?ltration plate containing tWo or more Wells, each 
Well having an open top and an essentially closed bottom 
forming an outlet to each Well, each Well having an inner bore 
formed of one or more sideWalls and the bottom surface, 
selecting an insert, sealing a ?lter to the bottom of the insert 
With a process selected from the group consisting of heat 
bonding, vibration Welding and adhesives, inserting an insert 
into the inner bore of each Well, said insert having an outer 
dimension substantially the same or larger than that of the 
inner bore dimension, a height substantially the same as the 
inner bore depth above the ?lter and having a through bore of 
a dimension less than that of the inner bore of the Well, the 
through bore having an open top and open bottom and form 
ing an extension plate on top of the ?ltration plate, the exten 
sion plate containing a series of tWo or more Wells equal in 
number and corresponding in position to the tWo or more 
Wells of the ?ltration plate. 

It is a further object to provide the process of forming a 
?ltration plate having a plurality of Wells, ?tting inserts 
Within those Wells and forming an extension plate containing 
a plurality of Wells equal in number and corresponding in 
position to the plurality of Wells of the ?ltration plate and 
thermally bonding the extension plate to the ?ltration plate. 

It is an additional object to provide the process of forming 
a ?ltration plate having a plurality of Wells, ?tting inserts 
Within those Wells and forming an extension plate containing 
a plurality of Wells equal in number and corresponding in 
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4 
position to the plurality of Wells of the ?ltration plate by 
overmolding the extension plate to the ?ltration plate. 

IN THE DRAWINGS 

FIG. 1 shoWs a ?rst embodiment of the present invention in 
partial cross-sectional vieW. 

FIG. 1A shoWs the insert of FIG. 1 in cross sectional vieW. 
FIG. 1B shoWs an alternative insert design of the present 

invention in cross sectional vieW. 
FIG. 2 shoWs a second embodiment of the present inven 

tion in partial cross-sectional vieW. 
FIGS. 3A-3D shoWs the embodiment of FIG. 2 of the 

present invention in partial cross-sectional vieW as it is being 
made. 

FIG. 4 shoWs an alternative design to the embodiment of 
FIG. 2 in partial cross-sectional vieW. 

FIG. 5 shoWs another embodiment of the present invention 
in partial cross-sectional vieW. 

FIG. 6 shoWs a further embodiment of the present inven 
tion in partial cross-sectional vieW. 

FIG. 7 shoWs an additional embodiment of the present 
invention in partial cross-sectional vieW. 

FIG. 8 shoWs another embodiment of the present invention 
in partial cross-sectional vieW. 

FIG. 9 shoWs a further embodiment of the present inven 
tion in partial cross-sectional vieW. 

FIGS. 10 and 10A shoWs a further embodiment of the 
present invention in partial cross-sectional vieW. 

FIG. 11 shoWs a further embodiment of the present inven 
tion in partial cross-sectional vieW. 

FIG. 12 shoWs a further embodiment of the present inven 
tion in partial cross-sectional vieW. 

FIG. 13 shoWs one embodiment of the present invention in 
partial cross sectional vieW. 

DETAILED DESCRIPTION 

The present invention relates to a multiWell plate that has 
universal application. It may be formed of tWo or more Wells, 
typically 24, 48, 96, 384 or 1536. The Wells are typically 
arranged in uniform roWs and columns (such as 8 by 12 for a 
96 Well plate design) although this is not a requirement of the 
invention. 
The invention is comprised of three basic elements, a Well 

plate having a plurality of Wells, a ?lter element and an insert. 
FIG. 1 shoWs the present invention. The Well plate 2 contains 
a series of Wells 4, a top surface 6 and a bottom surface 8. The 
Wells 4 have an open top 10 and an essentially closed bottom 
12. A ?lter 14 is sealed across the bottom of each Well 4. As 
shoWn, the bottom 12 has a tapered portion 16 for collecting 
?ltrate and directing it to the outlet 18 in this instance in the 
form of spout. To this point, the device is similar in shape and 
design to that of conventional ?ltration plates such as is 
shoWn in Us. Pat. Nos. 6,309,605 and 6,514,463. 
The Wells 4 contain an insert 20. The insert has an outer 

dimension substantially the same or larger than that of the 
inner diameter of the Well and a height substantially the same 
as the inner height of the Well from the inner bottom surface 
to the top plate surface. The insert has a through bore 22 of a 
dimension less than that of the inner bore of the Well, the 
through bore 22 having an open top 24 and open bottom 26 as 
shoWn in FIG. 1A. This insert is placed in the Wells 4 over the 
?lter 14. Preferably the insert is dimensioned slightly larger in 
diameter than the inner bore of the Well such that it forms a 
friction ?t With the inner surface of the Well Walls. Altema 
tively, the insert may be adhered by an adhesive to the inner 
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Wall of the Wells. Or it may be solvent bonded to the Wall. 
Another embodiment uses heat or vibration to bond the insert 
outer surface to the inner Wall of the Well. Other means may 
also be used as are knoWn in the art. The intent is to be sure 
that the insert does not either fall out of the device or create a 
space into Which a sample to be ?ltered may be retained and 
removed from the ?ltration creating a hold up volume that is 
generally unacceptable. 

The inside diameter of each Well may be either the same as 
that of a conventional plate, typically 7 mm in diameter or it 
may be made slightly larger, such as 8.2 mm in diameter so 
that the inner diameter of the bore corresponds to that of the 
conventional plate. Additionally, the Well inner diameter may 
be greater than that normally used but the inner bore of the 
insert may deliberately be made smaller than the normal 
diameter of a Well. One advantage of using this design is that 
one may precisely control of the volume to surface area ratios 
of the resultant test Well. This alloWs one to minimiZe the use 

of a precious or scarce chemical, such as a drug candidate by 
limiting the amount of volume in the Well. Likewise, one can 
limit the amount of chromatography media in the Well by 
selecting a smaller inner bore con?guration. Due to the small 
sample volume normally processed through such a device, 
most of the media is not used in the process. The present 
invention provides a means for providing more than enough 
media capacity for the application at hand Without undue 
Waste of the media or creating excess hold up volume of the 
sample in the column. 
The insert 20 may contact the ?lter 14 and may if desired 

slightly compress the outer the edge of the ?lter, but the ?lter 
has already been sealed to the Well structure to form a liquid 
impermeable seal. The contact of the insert 20 to the ?lter 14 
does not enhance the seal but merely eliminates any dead area 
in the device by covering over the portion 28 of the ?lter 14 
that is sealed to the device. 

The insert of FIG. 1B shoWs an alternative arrangement in 
Which the upper portion of the insert 20 has a shoulder 21 that 
sits on the top surface 6 of the plate 2. This limits the travel of 
the insert into the Well avoiding overcompression of the ?lter 
and/ or pre?lter that may be contained Within the Well. 

FIG. 2 shoWs a second embodiment of the present inven 
tion. To the extent that the same features are used, they retain 
the same reference number and meaning as in FIG. 1. The 
embodiment of FIG. 2 adds an extension plate 30 on top of the 
top surface of the Well plate 2. This extension plate is formed 
of a series of Wells 32 having an open top 34 and an open 
bottom 36. The Wells 32 of the extension plate 30 correspond 
in number and position to those of the Well plate 2 beloW it. 
The Wells 32 have a height preferably equal to or greater than 
that of the Wells 4 beloW them in the Well plate 2 and in 
combination With the Wells 4 of the Well plate 2 form a deep 
plate design that holds additional volume of liquid to be 
?ltered. This design alloWs one to form a deep Well plate 
While having a ?lter 14 integrally sealed to the bottom of the 
Well 4. Previous designs such as a one piece deep Well device 
required that the ?lter be placed into the deep SWell and then 
carefully positioned and aligned in that deep Well and then be 
sealed in place. This Was often a di?icult task. The present 
invention alloWs one to seal the ?lter 14 in a normal plate 
design and then to form the extension Well 32 over it. Addi 
tionally, by the use of the insert 20, one has a large and stabile 
area to Which the extension plate 30 can be attached. 

FIG. 3A-3D shoW the device in FIG. 2 as it is being made. 
FIG. 3A shoWs the Well plate 2 before any ?lter is inserted. 
FIG. 3B shoWs the ?lter 14 having been attached to the 
bottom of the Well 4. In the next step FIG. 3C, the insert 20 is 
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6 
?t into the Well over the ?lter 14 and secured in place. Finally, 
in FIG. 3D the extension plate 30 is attached to the top surface 
of the Well plate 2. 

FIG. 4 shoWs an alternative design to that of FIG. 2. In this 
design, the inner Walls 40 of the extension plate 30 near its 
bottom 42 taper inWard 44 in order to provide the advantage 
of containing a large volume of sample. The square Well 
design at the top merges into the circular Well design of the 
plate (as is most common in such plates) and avoids issues 
that might be presented With sealing tWo disparate shapes 
together or With the creation of dead space in Which sample 
can be lost. 

FIG. 5 shoWs an embodiment that can be used With that of 
FIG. 1,2 or 4 in Which media 50 such as chromatography 
media may be incorporated into the Wells of the device. As 
shoWn the through bore of the insert is ?lled With one or more 
types of media and a frit 52 such as sintered glass or plastic, 
especially sintered polyethylene or a macroporous structure 
such as a large poredplastic or a screen is placed or preferably 
retained by a mechanical device such as the undercut 54 
shoWn in the Figure or by sealing the frit to the inner surface 
of the through bore. Alternatively, this type of media may be 
directly incorporated onto the inner surface of the insert in 
cases Where high-speci?city or capacity, eliminate or make 
the use of a large media column undesirable. 

FIG. 6 shoWs an alternative embodiment to that of FIG. 5 in 
Which the amount of media 50 used is less. This is done by 
forming the inner Walls of the through bore closer together. 
This may be done as shoWn by a simple molding technique as 
shoWn to form a double Wall, each of the same relative thick 
ness and a space betWeen them equal to the difference 
betWeen the inner diameter and outer diameter and the tWo 
Walls 56. Alternatively, a thicker through bore Wall may be 
used to accomplish the same result. 

FIG. 7 shoWs a further embodiment Where the media 50 is 
cast in place in a porous matrix Within the outlet and/or a 
portion of the insert and/ or Well. Preferably it cast in the outlet 
region only. This can be done according to the teachings of 
Us. Pat. No. 6,048,457 in Which a plastic material such as 
polyvinyl esters, styrene, cellulosic derivatives such as nitro 
cellulose or regenerated cellulose, PES, PVDF, nylons and 
the like are solvated in a suitable solvent such as dimethyl 
sulfoxide, dimethylformaide, dimethylacetamide, forma 
mide, formic acid, acetic acid, 2,2,2-trichloro ethanol or mix 
tures thereof. Media is mixed into the dissolved plastic and is 
placed, typically by a pipette, into the selected position such 
as the outlet as shoWn. The cast solution is then subjected to 
a precipitation Wash in a nonsolvent such as Water, alcohols, 
ammonia, ethylacetate, acetone and the like, either from the 
bottom of the outlet or from both the top and bottom of the 
outlet Which causes the plastic to gel and form a porous cast 
in place structure. 

In a further alternative to any of the embodiments of FIGS. 
1-6, one can seal the ?lter to the bottom surface of the insert 
rather than to the bottom inner surface of the Well if desired. 
Again it may be sealed by heat, vibration, solvents or adhe 
sives With heat and vibration being preferred as they do not 
have any residual solvent or uncured adhesive Which may 
adversely affect the tests carries out in the Well. 

FIG. 8 shoWs another embodiment of the present invention 
in Which a valve 60 is located in the bottom of the insert 20. It 
may be integrally formed as part of the insert as shoWn such 
as by forming the insert of a ?exible material such as a rubber 
or elastomeric plastic or it may be separately formed and 
inserted into the insert 20 or bonded into the inside of the 
insert. The valve is a simple X cut in the solid substrate that 
deforms and opens up When a certain pressure is applied to it. 
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FIG. 9 shows another embodiment in Which a second ?lter 
70 or screen is located above the ?lter in the insert to remove 
any large debris such as cell Walls, Whole cells, undissolved 
solids, bead fragments, and the like that might otherWise 
prematurely clog the ?lter. It has a larger pore siZe than the 
?lter beloW it so as to alloW most of the components of the 
sample to pass through to the ?rst ?lter. As shoWn the second 
?lter 70 is located substantially above the ?rst ?lter. HoWever 
this is not necessary in all applications. 

In FIGS. 10 and 10A, another embodiment is shoWn. FIG. 
10 shoWs the insert in the Well plate. FIG. 10A shoWs just the 
insert. In this embodiment, the ?lter is not sealed to the 
bottom of the Well but rather to the insert 20. The insert 20 is 
formed With tWo tapered, ?at surfaces 80 that have a series of 
holes or slots 82 (FIG. 10A) formed in them so as to alloW 
?uid from the interior of the through bore to pass through to 
the exterior of the insert and then to the outlet of the Well. A 
piece of ?lter 14 is placed and sealed over each of the ?at 
surfaces 80 so that all ?uid from the interior of the insert 20 
passes through the holes 82 and the ?lter 14 on each side of the 
insert 20 before reaching the outlet 18. This provides one With 
enhanced ?ltration especially When subjected to centrifuga 
tion, as the ?lter area is substantially greater than What can be 
placed in the bottom of a Well 4. 

In FIG. 11, the insert 20 has a closed bottom 90 and is 
designed to retain a sample, such as for incubation or reaction. 
As shoWn it has a tapered bottom portion that is Well knoWn 
in the art for alloWing one to recover a ?uid sample quickly 
and completely. A ?at bottomed or round bottom or other 
bottom design may also be used if desired. 

FIG. 12 shoWs an embodiment of a plate according to the 
present invention. It subdivides the insert into subassemblies 
20 A, 20B and 20C. This alloWs for the use of different layers 
of ?lters in a single device. The ?lters can have different 
properties such as a?inity for certain materials, pore siZe, 
charge (positive, negative, neutral) phobicity/philicity and the 
like. For example, ?lters of decreasing pore siZes or different 
?ltration characteristics may be in the Well 4, and on inserts 
20A and 20B. In one example, the ?lter 14B on 20B may be 
a pre?lter such as a glass fabric of about 5-20 microns average 
pore diameter. The ?lter 14A of insert portion 20A may be a 
microporous ?lter having a pore siZe of from about 0.05 
micron to about 1 micron and the ?lter 14 may be an ultra?lter 
having a nominal molecular cutoff Weight of from about 10 
kiloDaltons (kD) to about 1000 kD. Alternatively, ?lter 14B 
may be of a set pore siZe, 14A may be charged and 14 may 
have an a?inity ligand attached to its surface. This embodi 
ment alloWs on e to do multiple ?ltration steps in a single Well 
sequentially on the same sample. 

FIG. 13 shoWs one plate of the present invention. As can be 
seen each Well has a different insert 20 A-E. Insert 20A is a 
closed bottom insert for storing or incubating the sample. 
Insert 20B contains a ?lter 14B such as a microporous ?lter. 
Insert 20C may contain a second ?lter 14C of smaller siZe. 
Insert 20 D contains a bed of chromatography media say for 
capturing proteins and insert 20E contains a cast in place 
structure for removing endotoxins and the like. In this Way, 
one can form a miniature laboratory in a series of Wells in a 
plate. 

The present invention alloWs one to use one platform and 
make devices of in?nite design by simply selecting the cor 
rect insert. The cost involved in designing and manufacturing 
multiple molds for each plate con?guration is eliminated. 

The type of membrane suitable for use in this invention is 
not particularly limited, and may be either an ultra?lter, a 
microporous ?lter, or other specialty membranes, such as 
absorptive particle ?lled membranes and the like. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
Preferred UF ?lters include regenerated cellulose or 

polysulfone ?lters such as YMTTM or BiomaxTM ?lters avail 
able from Millipore Corporation of Billerica, Mass. 

Representative suitable microporous ?lters include nitro 
cellulose, cellulose acetate, regenerated cellulose, polysul 
phones including polyethersulphone and polyarylsulphones, 
polyvinylidene ?uoride, polyole?ns such as ultrahigh 
molecular Weight polyethylene, loW density polyethylene and 
polypropylene, nylon and other polyamides, PTFE, thermo 
plastic ?uorinated polymers such as poly (TFE-co-PFAVE), 
polycarbonates. Such ?lters are Well knoWn in the art and 
available from a variety of sources, such as DURAPORE® 
?lters, IMMOBILON® ?lters, ISOPORETM polycarbonate 
?lters and EXPRESS® ?lters available from Millipore Cor 
poration of Billerica, Mass. 

Specialty or particle ?lled ?lters such as EMPORE® ?lters 
available from 3M of Minneapolis, Minn., ?lters that have 
antibodies, antigens or other interactive materials contained 
on their surfaces or in their structures may also be used. 
The type of pre?lter, if used is also not limited in any 

particular Way by the invention and can be any pre?lter com 
monly used in such devices such as glass mats, paper, non 
Woven plastics, Woven glass or plastic fabrics, paper, plastic 
or other felts and the like. 

LikeWise, the plates, inserts and extension plates (if used) 
may be made from any plastic material used to form such 
devices. Polyole?ns, particularly polypropylene and polyeth 
ylene, glass ?lled polypropylene, polycarbonates, polysty 
renes, acrylics, BAREX® resin and the like, With or Without 
?llers such as titanium dioxide to render them opaque are 
suitable materials for most applications. The selected mate 
rials should be capable of allowing a ?lter to seal to either the 
plate Well surface or the insert surface as discussed above. If 
a heat seal is used to seal the insert into the Well or if an 
overmold is used to form the extension, then the selected 
materials for each piece should be compatible With each other 
to form a good bond betWeen them. 
What We claim: 
1. A multiWell ?ltration plate comprising: 
(A) a multiWell ?ltration plate having a top surface, a 

bottom surface and a plurality of circular ?ltration plate 
Wells, each Well having an open top, a bottom outlet, and 
one or more sideWalls forming an inner through bore; 

(B) a plurality of inserts, each insert located Within the 
inner through bore of a different Well, each insert having 
an upper surface, a loWer surface, an open top, a bottom 
outlet, one or more sideWalls forming an inner through 
bore, and each insert inner through bore divided into a 
plurality of subassemblies, each subassembly includes a 
different liquid permeable material, Wherein the pore 
siZe of each liquid permeable material decreases from 
the subassembly nearest the top of the insert to the sub 
assembly nearest the bottom; and 

(C) an extension plate located above the ?ltration plate and 
sealed to the top surface of the plate, including a plural 
ity of square extensionplate Wells having an open top, an 
open bottom outlet, and one or more sideWalls forming 
an inner through bore having an inWardly tapered sur 
face near the bottom outlet, the extension plate Wells are 
equal in number, corresponding in position, and located 
above the Wells of the ?ltration plate. 

2. The plate according to claim 1, further comprising a 
second liquid permeable ?lter material sealed over the open 
tops of each of the inserts. 

3. The plate according to claim 1, Wherein each insert 
includes at least, (a) an upper subassembly nearest the top of 
the insert having a liquid permeable material having an aver 
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age pore diameter about 5 microns to about 20 microns, (b) an 
intermediate subassembly having a liquid permeable material 
having an average pore siZe about 0.05 microns to about 1 
micron, and (c) a loWer subassembly nearest the bottom of the 
insert having a liquid permeable material having a pore siZe 
nominal molecular cutoff Weight about 10 kD to about 1000 
kD. 

4. The plate according to claim 3, Wherein the liquid per 
meable material in the upper subassembly includes glass 
mats, paper, nonWoven plastics, Woven glass or plastic fab 
rics, paper, plastic and felts. 

5. The plate according to claim 3, Wherein the liquid per 
meable material in the intermediate subassembly includes 
microporous ?lters made from a material selected from the 
group consisting of nitrocellulose, cellulose acetate, regener 
ated cellulose, polysulphones, polyethersulphone, polyaryl 
sulphones, polyvinylidene ?uoride, polyole?ns, ultrahigh 
molecular Weight polyethylene, loW density polyethylene, 
polypropylene, nylon, polyamides, PTFE, thermoplastic ?u 
orinated polymers, and polycarbonates. 

6. The plate according to claim 3, Wherein the liquid per 
meable material in the loWer subassembly includes ultra?l 
tration ?lters made from a material including regenerated 
cellulose or polysulfone ?lters. 

7. A multiWell ?ltration plate comprising: (A) a multiWell 
?ltration plate having a top surface, a bottom surface and a 
plurality of ?ltration plate Wells, each Well having an open 
top, a bottom outlet, and one or more sideWalls forming an 
inner through bore; (B) a plurality of inserts, each insert 
located Within the inner through bore of a different Well, each 
insert having an upper surface, a loWer surface, an open top, 
a bottom outlet, one or more sideWalls forming an inner 
through bore, and each insert inner through bore divided into 
at least three subassemblies; each subassembly Within each 
insert inner through bore includes a different ?lter material 
including, i) an upper subassembly nearest the top of the 
insert includes a ?lter material having an average pore siZe of 
about 0.05 microns to about 20 microns, ii) an intermediate 
subassembly includes a charged ?lter material, and iii) a 
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loWer subassembly nearest the bottom of the insert includes a 
?lter material having an a?inity ligand attached thereto; and 
(C) an extension plate located above the ?ltration plate and 
sealed to the top surface of the plate, including a plurality of 
extension plate Wells having an open top, an open bottom 
outlet, and one or more sideWalls forming an inner through 
bore having an inWardly tapered surface near the bottom 
outlet, the extension plate Wells are equal in number, corre 
sponding in position, and located above the Wells of the 
?ltration plate. 

8. The plate according to claim 7, further comprising a 
liquid permeable ?lter material sealed over the open tops of 
each of the inserts. 

9. A multiWell ?ltration device comprising: 
(A) a multiWell ?ltration plate having a top surface, a 

bottom surface and a plurality of ?ltration plate Wells, 
each Well having an open top, an bottom outlet, one or 
more sideWalls forming an inner through bore, 

(B) a plurality of inserts, each insert located Within the 
inner bore of a different Well, each insert having, i.) an 
open top, ii.) an upper surface, iii.) a loWer surface, iv.) 
one or more sideWalls forming an inner through bore 
having an inner surface, an outer surface, and a plurality 
of holes through the sideWalls, and v.) a ?lter material 
attached to the outer surface of each insert such that a 
?uid traveling from the interior of the insert, passes 
through the holes in the sideWalls, and a ?lter material 
attached to the outer surface of each insert, before reach 
ing the ?ltration plate outlet; and 

(C) an extension plate located above the ?ltration plate and 
sealed to the top surface of the plate, including a plural 
ity of extension plate Wells having an open top and an 
open bottom outlet, equal in number, corresponding in 
position, and located above the Wells of the ?ltration 
plate. 

10. The device according to claim 9, further comprising a 
liquid permeable ?lter material sealed over the open tops of 
each of the inserts. 


